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Abstract
Biometric technology is the basis of an identification system to control individuals in the under surveil-
lance group.Biometric system provides automatic identification based on patterns or unique characteristics
of each individual. In the iris-based biometric system, the common steps taken are image acquisition,
image segmentation, image extraction and image recognition.Hough method is used in the segmentation
step and the Mahalanobis distance method used in image recognition step. Implementation of this system
using OpenCV library and as research object used Casia iris image database version 1.0 in BMP format
with a size of 320 x 280 pixels. Keywords: biometric, hough, iris, mahalanobis
1 Introduction
Conventional verification components such as ID,
PIN (Personal Identification Number), even the
smart card is widely used in various systems. But
the conventional verification components can be
lost, stolen, duplicated, or left at home[1].
Biometrics is the development of the basic
method of identification by using the natural char-
acteristic of man as a base [18]] and has been
proven to give more accurate results in the iden-
tification [12]. Until now, used pattern recognition
is to use DNA, blood, fingerprints, hand geometry,
face, voice, Palm print, signature, retina, nose ge-
ometry, and iris [16].
One part of the human body used in biomet-
ric systems is the iris. Iris is the annular region
bounded by the eye pupil and sclera (white part
of eye). Iris pattern recognition is one good pat-
tern for identification, location protected by the
cornea and aquaeus humor, iris pattern between
the eyes right and left eyes differ, the pattern has
not changed since the age of eight months, the pat-
tern is unique because it is associated with DNA [3]
2 Anatomy of The Human Eye
Iris is the colored circles that appear on the eyeball.
Iris is located in the middle of sclera and covers the
pupil with certain colors.
In anatomical, iris is a protected internal organ,
located behind the cornea and aqueous humor, and
was in the front lens of the eye.
Figure 1: Anatomy of human eye
3 Iris Recognition Method
Process conducted in the iris biometric identifica-
tion systems are localization, normalization and
matching.
Figure 2: Recognition system model
The acquisition phase was not used because this
research using CASIA iris database version 1. Local-
ization subdivided into two parts, namely segmen-
tation and normalization.
3.1 Segmentation
The sequence method at this step is thresholding,
smoothing and ending with object detection.
Thresholding is used to produce objects with the
color of black and white (0 and 255). The way to do
this process is to determine the threshold whereby
if the value of pixels in the image is less than the
threshold value then the pixel values changed to
0 (white) and if otherwise, the pixel values was
changed to 255 (black).
The next process is to perform image smoothing.
It uses Gaussian Process Methods. The following
formula is a formula that represents the Gaussian
function in one dimension.
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Quality of image smoothing is very influential in
the process of object detection using Hough trans-
formation.
Hough procedure can be used to detect different
objects, only the use of parameters that must be ad-
justed. In case of circle, parametric equations used
are:
(x–x0)2 + (y–y0)2 = r2 (4)
Where x0 and y0 are coordinates center of the
circle and r is the radius.
Figure 3: Parametric equations of detection
If the detection process is successful, then it will
yield parameters which form the circle center and
radius of the circle.
Figure 4: Segmentation Results
3.2 Normalization
The purpose of this step is to take only part of the
iris of the eye image with a polar transformation
method using the value of the radius and the cen-
tral point that has been generated from the object
detection process.
Figure 5: illustration of polar transformation
The width of the resulting image is the length of
AB and AC, where AB is the difference between the
iris radius with the pupil radius and AC is 360 pixels
long side in accordance with the rotation as far as
3600.
3.3 Iris Recognition
The method used in iris recognition is the Maha-
lanobis Distance. This method is based on the cor-
relation between variables with different patterns
that can be identified and analyzed. This method
to identify samples that have been defined with an
unknown sample. This method is different from the
Eucledian Distance method that take into account
the correlation of data sets and scale-invariant, that
is not dependent on the scale of measurement. This
method has the value of the amplifier is flexible so
easily adapted to changing conditions.
Generally, Mahalanobis distance can be defined
as following:
DM (x) =
√
(x− µ)T S−1(x− µ) (5)
With the vector x = (x1,x2,x3,..,xN )T of the group
mean value µ = ( µ1, µ2, µ3,..., µN )T .
Mahalanobis distance can also be defined as a
measure of the difference between two random vec-
tors x and y from the same distribution with covari-
ance matrix S.
d(−→x ,−→y ) =
√
(−→x −−→y )T S−1(−→x −−→y) (6)
Mahalanobis distance method has some short-
comings such as:
1. Difficult to obtain accurate results, so the pa-
rameters must have the information really ac-
curate.
2. Memory usage is much greater when com-
pared with the Eucledian Distance method
which calculating a simple linear.
4 Result Testing
There are two criteria are applied in testing the per-
formance of this system is the success criteria and
the criteria against time.
4.1 Success Criteria
Step of success criteria was to know how well this
method is used to perform iris recognition com-
pared with other methods. Testing these criteria
using 750 image of CASIA iris database version 1.
Table 1: Percentage of Success Rate
Category Pupil edge Iris edge Pupil and
iris edge
Success 673
(89.7%)
289
(38.5%)
269
(35.86%)
almost
succeeded
41
(5.47%)
187
(24.9%)
190
(25.33%)
unsuccessful 36
(4.80%)
274
(36.5%)
291
(38.80%)
4.2 Criteria Against Time
Testing phase at this time carried out to determine
the effect of the hardware and the methods used
to the efficiency of system performance. Testing
these criteria using 28 image of CASIA iris database
which selected at random.
The low success rate due to the iris edge detec-
tion Hough method is to detect a specific object.
To be more effective in terms of the use of this
system is special camera needed so that the re-
search is not fixated on CASIA iris database and
can develop this method and each other to detect
all types of human iris.
Table 2: Testing Result Against Time
Testing Extract time (s) Total time (s)
1 0.0327 9.5
2 0.2543 12.1565
3 0.0308 9.1585
4 0.2515 8.6423
5 0.0313 12.3274
6 0.2539 12.8672
7 0.2542 12.3704
8 0.2537 12.4505
9 0.0322 11.917
10 0.0337 8.5992
11 0.032 10.51
12 0.2503 9.9454
13 0.0302 9.0684
14 0.0295 9.783
15 0.2468 13.424
16 0.0305 10.4885
17 0.0342 10.2145
18 0.031 13.6689
19 0.0322 10.966
20 0.0302 9.4556
21 0.0347 6.6979
22 0.0307 9.0515
23 0.0298 7.8678
24 0.0316 10.2603
25 0.0341 7.9426
26 0.0295 10.3493
27 0.0283 8.8263
28 0.0348 9.1536
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